Objective. To determine if skin wheals reduce procedural pain associated with lumbar medial branch blocks (MBBs) performed with 25-gauge needles. Design. Prospective comparative observational study. Setting. Outpatient Physical Medicine & Rehabilitation and interventional pain practice within an academic tertiary care center. Subjects. Ninetynine consecutive patients who underwent lumbar MBBs for facet pain were included. Patients who were obese or required larger-diameter needles were excluded. Methods. One to three facet joints were targeted per side, with some patients receiving bilateral procedures. All injections were performed with 25-gauge, 3.5-inch Quincke tip needles under fluoroscopic guidance. A total of 306 needle sticks were recorded. MBBs were performed without skin wheals or any other type of local anesthesia (35 patients, 108 needle sticks), with skin wheals (30 patients, 94 needle sticks), and in mixed groups (34 patients, 47 needle sticks with skin wheals, 57 needle sticks without skin wheals or other type of local anesthesia). Patients rated the pain of each needle placement immediately after the multilevel MBB procedure. Results. Considering all 306 needle sticks, needles that were placed using skin wheals caused slightly more pain than those placed without skin wheals or any other type of local anesthesia (P ¼ 0.007). Conclusions. Skin wheals do not reduce and may increase procedural pain associated with lumbar MBBs performed with 25-gauge needles.
Introduction
The lumbar facet joint is one of many structures that have been implicated as a cause of lower back pain (LBP). The prevalence of lumbar facet joint pain varies widely (from approximately 5% to >90%), depending on the diagnostic methodology used and the population studied [1] [2] [3] [4] [5] [6] [7] [8] .
Because there are no pathognomonic findings on history, physical examination, or radiologic imaging that can reliably diagnose pain originating from the lumbar facet joints [9, 10] , lumbar facet joint pain is diagnosed via imageguided blockade of the nerves that supply the facet joint. The facet joint receives dual innervation from the medial branches arising from the dorsal rami at the same level and one level above the facet joint [11] . Blocking these nerves is known as a medial branch block (MBB). A decrease in pain after MBB increases the likelihood that the joint tested is the source of pain, whereas no change or an increase in pain decreases the likelihood that the joint is the source of pain [12] .
MBBs are used to determine which patients might benefit from radiofrequency neurotomy (RFN), a procedure that has been shown to be effective in well-designed, placebo-controlled, randomized studies [13] [14] [15] [16] . MBBs are typically well tolerated by patients and generally do not require procedural sedation or significant postprocedural monitoring. Within the interventional pain community, practice styles vary with regard to administration of skin anesthesia before needle insertion. Although most practitioners agree that discomfort increases with increasing needle diameter, there remains variability regarding the use of skin anesthetic when using smaller-diameter needles. Utilizing skin wheals and local anesthetic may influence the sensitivity and specificity of medical branch blocks. When administering a skin wheal, a portion of the lumbar paraspinal muscles may also be anesthetized. Ackerman et al. [17] demonstrated that the outcomes of diagnostic facet injections depend upon the technique used. If the overlying musculature was anesthetized with local anesthetic, a false-positive diagnostic block could occur. This concern must be balanced with patient comfort during the procedure, as excessive procedure-related pain may result in falsenegative blocks [18] .
This prospective observational study sought to compare pain during needle insertion associated with lumbar MBBs performed with skin wheals vs those performed without skin wheals or any other form of local anesthesia. We hypothesized that there would be no difference in reported pain in those who received or did not receive skin wheals.
Methods
Our study protocol was approved by the Columbia University Medical Center Institutional Review Board. We evaluated 99 consecutive patients who were treated for facet joint pain with MBBs between May 2017 and October 2017. All patients had axial pain only, without radicular symptoms, and had undergone at least three months of more conservative efforts. The mean age was 71.2 years, with a range of 27-88 years. Three boardcertified, fellowship-trained pain medicine physicians within the same faculty practice, each with more than five years of practice experience, performed the procedures according to Spine Intervention Society guidelines [19] . For each patient, clinicians targeted either one, two, or three facet joints (unilaterally or bilaterally) by administering either two, three, or four level MBBs, respectively. No patient received any form of sedation. An average of 3.09 MBBs were performed per patient. All injections were performed with 25-gauge, 3.5-inch Quincke tip needles under fluoroscopic guidance. Patients who were obese or had complicated anatomy requiring needles other than 25-gauge, 3.5-inch needles were excluded.
A total of 306 individual needle sticks were recorded. Of these, 141 needle sticks were performed after the administration of a skin wheal, and 165 needle sticks were performed without administration of a skin wheal. For skin wheal anesthesia, all three providers used 0.3-0.5 cc of 1% lidocaine to create a skin wheal at the site of planned injection with no further deeper infiltration. Skin wheals were performed with 25-gauge, 1.5-inch needles. For patients in the no skin wheal group, no cutaneous or subcutaneous anesthetic of any kind was used, including topical cooling spray.
Of the 99 patients included in this study, the first 35 patients underwent MBBs without skin wheals (108 needle sticks), the next 30 patients underwent MBBs with skin wheals (94 needle sticks), and the next 34 patients underwent MBBs with a mixture of skin wheals (47 needle sticks) and no skin wheals (57 needle sticks) during the same multilevel procedure. During the procedure, each needle placement was identified to the patient as needle 1, needle 2, and needle 3 or 4 if relevant. Immediately after the completion of the multilevel MBB procedure, patients were asked by the interventionalist to rate the pain of each needle placement on an 11-point numeric rating scale (NRS), with 0 indicating "no pain" and 10 indicating the "worst pain imaginable." For the MBBs performed with skin wheals, each needle placement episode included administration of local anesthetic and the subsequent spinal needle insertion.
Statistical Analyses
Subject characteristics for the skin wheal, no skin wheal, and mixed groups were tested using one-way analysis of variance (ANOVA). To test the difference in NRS pain scores between the anesthesia groups (skin wheals, no skin wheals), a one-way ANOVA was performed with anesthesia group as the independent variable and NRS pain score as the dependent variable. For statistical clarity, we defined "N" as each individual needle stick rather than each individual patient. Statistical significance was set at an alpha level of P 0.05. All analyses were performed using SPSS Statistics 24.0 (IBM Corporation, New York, NY, USA).
Results
All groups were similar in demographics and preprocedural pain scores. The first 35 patients underwent MBBs without skin wheals or any other kind of local anesthesia, totaling 108 needle sticks). The next 30 patients underwent MBBs with skin wheals, totaling 94 needle sticks. The final 34 patients underwent MBBs with a mixture of skin wheals (47 needle sticks) and no skin wheals (57 needle sticks) during the same multilevel procedure. There was no statistically significant difference in the age or sex of patients included in the skin wheal, no skin wheal, or mixed groups (P > 0.05) ( Table 1) . At baseline, patients in the skin wheal and no skin wheal groups had no statistically significant differences in baseline LBP (skin wheal ¼ 6.2, no skin wheal ¼ 6.7, P ¼ 0.195) ( Table 1) . No patients were on chronic opioids or had taken opioid medications within three weeks of the procedure. No sedation was used for any procedures. The majority of patients (N ¼ 70) in this study received MBBs for the first time, and 29 patients received either confirmatory MBBs or repeat MBBs more than one year after RFN. Patient-reported NRS scores for the skin wheal and no skin wheal groups are visualized in Figure 1 .
Overall, when comparing reported procedural pain scores among all 306 needle sticks, patients reported a slightly higher pain score in needles that were placed using a skin wheal vs those performed without a skin wheal (mean NRS difference 6 SD ¼ 0.8 6 0.3, P ¼ 0.007) ( Table 2 ).
Discussion
When performing pain procedures, patients may report discomfort associated with skin wheal anesthesia. Thus, some within the interventional pain community believe that the pain associated with skin wheals may be equal to or even greater than pain associated with skin puncture, particularly with small-diameter needles [20] . This observational study compares pain associated with lumbar MBBs performed with 25-gauge needles with skin wheals with pain associated with MBBs performed without skin wheals or any other type of local anesthesia.
When considering all needle sticks, pain scores associated with lumbar MBBs using skin wheals were higher than those not using skin wheals, with statistical significance.
To the authors' knowledge, there have been no studies examining whether skin wheals reduce the procedurerelated pain of lumbar MBBs. However, there are studies from a variety of other disciplines that provide some context. Yap and Mcnally [21] found that using local anesthesia for the performance of Morton's neuroma injections (with a 23-gauge needle) did not significantly improve procedure-related pain scores. France et al. examined the effects of subcutaneous lidocaine (25-gauge needle), ethyl chloride, and nothing on the pain associated with arterial puncture in the emergency department. In this study, subcutaneous lidocaine was found to reduce the pain of arterial puncture compared with no intervention; however, the pain of the lidocaine injection was very similar to that of arterial puncture without anesthetic [22] . In contrast, Lightowler and Elliott [23] performed a randomized, double-blind, placebo-controlled trial that showed that subcutaneous local anesthesia reduced the pain associated with arterial puncture. Koivikko and Koskinen surveyed 74 patients regarding pain associated with shoulder magnetic resonance arthrography. Approximately half received subcutaneous local anesthesia with a 23-gauge needle before proceeding with arthrography with a 21-gauge needle, and half did not. There were no significant differences in reported pain scores between the groups, and the authors concluded that routine infiltration of local anesthesia is unnecessary and inefficient [24] .
The findings of this study have direct clinical relevance. Anesthetizing the skin (and underlying soft tissue) before performing MBBs can decrease the diagnostic specificity due to the possible spread of anesthetic into the superficial myofascial tissue, thereby increasing the risk of a false-positive result [17, 25] . Thus, forgoing administration of skin wheals may increase the specificity of MBBs for diagnosing facet joint pain. Eliminating skin wheals before performing MBBs would save extra needle sticks for the patient, save time for the interventionalist, and decrease medication costs. Further study evaluating the role of avoiding skin wheals and the necessity of confirmatory blocks before radiofrequency neurotomy of the medial branch may be of value. Avoiding superficial anesthetic may mitigate the risk of false-positive diagnostic blocks, as initially discussed.
There are several limitations to this study. One of the major limitations is that this was not a randomized controlled trial. Skin wheals were given in a particular order by each provider. The first 108 needle sticks were given with skin wheals, the second 94 were given without, and the third 114 were given as mixed within a single patient, rotating between wheals and no wheals. In addition, the procedural pain response was not blinded. The interventionalist performing the pain procedure asked about the [26] . Other considerations include using a single-needle approach and decreasing procedure time as much as possible [27] . Future study in this area should, therefore, consider alternative anesthetic techniques in the data and not just traditional skin anesthesia. Despite the limitations of this study, our analysis of 306 individual needle sticks shows that when performing lumbar MBBs using a 25-gauge needle, using skin wheals does not improve procedural pain and may even lead to increased pain. Overall, there was a statistically significant difference between groups, with the skin wheal groups reporting slightly higher pain scores.
Conclusions
When performing spine, peripheral joint, or nerve interventions, maximizing patient comfort and minimizing periprocedural pain is of utmost importance. As such, many providers use a skin wheal of local anesthetic in hopes of decreasing pain. However, the application of skin anesthesia may be painful, and for some patients this pain may be equivalent to or even greater than the pain from the actual procedure. In addition, skin wheals take time to place, take time to take effect, and contribute to the overall cost of the procedure. This observational study analyzing 306 individual needle sticks using 25-gauge spinal needles for lumbar MBBs finds that skin wheals may not be necessary and may even lead to increased procedural pain. Careful consideration should be made when determining whether to use local skin anesthesia before performing an MBB. Further studies, including randomized controlled trials, are recommended.
